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THRUST (POWER ) PROCEDURES Initiated b j  : ANM- 110 Change: 

1. PURPOSE. T h i s  a d v i s o r y  c i r c u l a r  (AC) p r o v i d e s  guidance f o r  t h e  
c e r t m o n  and use o f  reduced t h r u s t  (power)  f o r  t a k e o f f  and d e r a t e d  t a k e o f f  
t h r u s t  (power)  on t u r b i n e  powered t r a n s p o r t  c a t e g o r y  a i r p l a n e s .  I t  
c o n s o l i d a t e s  FAA guidance c o n c e r n i n g  t h i s  s u b j e c t  and serves  as a  ready 
r e f e r e n c e  f o r  those i n v o l v e d  w i t h  a i r p l a n e  c e r t i f i c a t i o n  and o p e r a t i o n .  These 
procedures  shou ld  be cons ide red  d u r i n g  a i r p l a n e  t ype  c e r t i f i c a t i o n  and 
supplemental  t ype  c e r t i f i c a t i o n  a c t i v i t i e s  when l e s s  than eng ine r a t e d  t a k e o f f  
t h r u s t  (power)  i s  used f o r  t a k e o f f .  

2 .  APPLICABLE FEDERAL AVIATION REGULATIONS (FAR). The a p p l i c a b l e  r e g u l a t i o n s  
a re  §§  25.101 , 25 1521 , and 25.1581 o f  P a r t  25. 

3. BACKGROUND. Takeof f  o p e r a t i o n s  conducted a t  t h r u s t  (power s e t t i n g s  l e s s  
t h a n  t h e  maximum t a k e o f f  t h r u s t  (power)  a v a i l a b l e  may p r o v i d e  s u b s t a n t i a l  
b e n e f i t s  i n  tern is  of eng ine  re1 i a b i  1  i ty  , maintenance,  and o p e r a t i n g  c o s t s .  
These t a k e o f f  o p e r a t i o n s  g e n e r a l l y  f a l l  i n t o  two c a t e g o r i e s :  t hose  w i t h  a  
s p e c i f i c  d e r a t e d  t h r u s t  (power)  l e v e l ,  and those u s i n g  t h e  reduced t h r u s t  
(power)  concept ,  wh ich  p r o v i d e s  a  l ower  t h r u s t  (power)  l e v e l  t h a t  may vary  f o r  
d i f f e r e n t  t a k e o f f  o p e r a t i o n s .  Bo th  methods can be approved f o r  use,  p r o v i d e d  
c e r t a i n  l i m i t a t i o n s  a r e  observed. The s u b j e c t s  d i scussed  h e r e i n  do n o t  p e r t a i n  
t o  i n f l i g h t  t h r u s t  cu tback  procedures t h a t  may be employed f o r  n o i s e  abatement 
purposes.  

4. DEFINITIONS. Customar i  l y ,  t h e  ternis " t h r u s t "  and "power"  a r e  used, 
r e s p e c t i v e l y ,  i n  r e f e r e n c e  t o  t u r b o j e t  and tu rbop rop  i n s t a l  l a t i o n s .  For  
s i m p l i c i t y ,  o n l y  t h e  tern1 " t h r u s t "  i s  used th roughou t  t h i s  AC. F o r  t u rbop rop  
i n s t a l l a t i o n s ,  t h e  t e r m  "power" shou ld  be s u b s t i t u t e d .  For  purposes o f  t h i s  AC 
t h e  f o l l o w i n g  d e f i n i t i o n s  app ly :  

a.  Takeof f  t h r u s t .  

( 1 )  Rated t a k e o f f  t h r u s t ,  f o r  a  t u r b o j e t  engine,  i s  t h e  approved engine 
t h r u s t ,  w i t h i n  the  o p e r a t i n g  1  i l n i  t s  e s t a b l i s h e d  by t h e  eng ine  t ype  c e r t i f i c a t e  
under t h e  p r o v i s i o n s  o f  P a r t  33, and i s  l i m i t e d  t o  p e r i o d s  of n o t  more than f i v e  
minutes  f o r  t a k e o f f  o p e r a t i o n s .  

( 2 )  T a k e o f f  t h r u s t ,  f o r  an a i r p l a n e ,  i s  n o r m a l l y  t h e  eng ine r a t e d  
t a k e o f f  t h r u s t ,  c o r r e c t e d  f o r  any i n s t a l l a t i o n  l o s s e s  and e f f e c t s ,  t h a t  i s  
e s t a b l i s h e d  f o r  t he  a i r p l a n e  under P a r t  25 .  Some a i r p l a n e s  use a  t a k e o f f  t h r u s t  
s e t t i n g  t h a t  i s  d e f i n e d  a t  a  l e v e l  t h a t  i s  l e s s  than  t h a t  based on the  eng ine 



r a t e d  takeo f f  t h r u s t .  S e c t i o n  25.1521 r e q u i r e s  t h a t  t h e  t a k e o f f  t h r u s t  r a t i n g  
e s t a b l i s h e d  f o r  t h e  a i r p l a n e  n o t  exceed t h e  t a k e o f f  t h r u s t  r a t i n g  l i m i t s  
e s t a b l i s h e d  f o r  t h e  eng ine under P a r t  33. The va lue  o f  t h e  t a k e o f f  t h r u s t  
s e t t i n g  parameter i s  p resen ted  i n  t h e  A i r p l a n e  F l i  g h t  Manual (AFM) and i s  
cons idered a  normal t a k e o f f  o p e r a t i n g  1  i m i  t . 

b .  Dera ted  t a k e o f f  t h r u s t ,  f o r  an a i r p l a n e ,  i s  a  takeo f f  t h r u s t  l e v e l  l e s s  
than t h e  maximum t a k e o f f  t h r u s t ,  f o r  which e x i s t s  i n  t h e  AFM a  s e t  o f  separa te  
and independent,  o r  c l e a r l y  d i  s t i n g u i s h a b l e ,  t a k e o f f  l i m i t a t i o n s  and performance 
data t h a t  compl ies  w i t h  a l l  t h e  t a k e o f f  requ i rements  o f  Pa ra  When o p e r a t i n g  
w i t h  a  d e r a t e d  t a k e o f f  t h r u s t ,  t h e  va lue of t he  t h r u s t  s e t t i n g  parameter which 
e s t a b l i s h e s  t h r u s t  f o r  t akeo f f  i s  p resen ted  i n  t h e  AFM and i s  cons ide red  a  
normal t a k e o f f  o p e r a t i n g  1  i m i t .  

c .  Reduced t a k e o f f  t h r u s t ,  f o r  an a i r p l a n e ,  i s  a  t a k e o f f  t h r u s t  l e s s  than 
t h e  t a k e o f f  ( o r  d e r a t e d  t a k e o f f )  t h r u s t .  The a i r p l a n e  t a k e o f f  per formance and 
t h r u s t  s e t t i n g  a r e  e s t a b l i s h e d  by approved s imple  methods, such as ad jus tments ,  
o r  by c o r r e c t i o n s  t o  t h e  takeo f f  o r  de ra ted  t a k e o f f  t h r u s t  s e t t i n g  and 
performance.  When o p e r a t i n g  w i t h  a  reduced t a k e o f f  t h r u s t ,  t h e  t h r u s t  s e t t i n g  
parameter which e s t a b l i s h e s  t h r u s t  f o r  t a k e o f f  i s  n o t  cons ide red  a  t a k e o f f  
o p e r a t i n g  l i m i t .  

d. A wet runway i s  one t h a t  i s  n e i t h e r  d r y  n o r  contaminated.  

e .  A con tamina ted  runway i s  a  rrrnway where more than 25 p e r c e n t  o f  t he  
r e q u i r e d  f i e l d  l e n g t h ,  w i t h i n  the  w i d t h  b e i n g  used, i s  covered by s t a n d i n g  water 
o r  s lush  more than 0.125 i n c h  (3 .2  mm) deep, o r  t h a t  has an accumu la t i on  o f  snow 
o r  i c e .  However, i n  c e r t a i n  o t h e r  s i t u a t i o n s  i t  may be a p p r o p r i a t e  t o  c o n s i d e r  
t h e  runway- contaminated.  For  example, i f  the  s e c t i o n  o f  t h e  runway su r face  t h a t  
i s  cove red  w i t h  s t a n d i n g  water  o r  s l u s h  i s  l o c a t e d  where r o t a t i o n  and 1  i f t o f f  
w i l l  occur,  o r  d u r i n g  the  h igh  speed p a r t  of t h e  t a k e o f f  r o l l ,  t h e  r e t a r d a t i o n  
e f f e c t  w i l l  be f a r  more s i g n i f i c a n t  than i f  i t  were encountered e a r l y  i n  t h e  
t a k e o f f  w h i l e  a t  low speed. I n  t h i s  s i t u a t i o n ,  t h e  runway m igh t  b e t t e r  be 
cons ide red  "contaminated"  r a t h e r  than "we t . "  

5. REDUCED THRUST: ACCEPTABLE MEANS OF COMPLIANCE. Under $§ Z 5 . l U l ( c  ) , 
2 5 . 1 0 1 l f ) .  and 25.101(h)  o f  t h e  FAR, i t  i s  accep tab le  t o  e s t a b l i s h  and use a  
t a k e o f f  t h r u s t  s e t t i n g  t h a t  i s  l e s s  than the  t a k e o f f  o r  de ra ted  t a k e o f f  t h r u s t  
i f :  

a. The reduced t a k e o f f  t h r u s t  s e t t i n g :  

(1 )  Does n o t  r e s u l t  i n  l o s s  o f  systems o r  f u n c t i o n s  t h a t  a re  no rma l l y  
o p e r a t i v e  f o r  t a k e o f f  such as automat ic  s p o i l e r s ,  eng ine  f a i l u r e  warn ing,  
c o n f i g u r a t i o n  warn ing,  systems dependent on eng ine b l e e d  a i r ,  o r  any o t h e r  
r e q u i r e d  sa fe ty  r e l a t e d  system. 

( 2 )  Is based on an approved t a k e o f f  t h r u s t  r a t i n g  o r  d e r a t i n g  f o r  which 
complete a i r p l a n e  performance data i s  p rov ided .  

( 3 )  Enables compl i ance  .w i th  the  appl i c a b l e  engine o p e r a t i n g  and 
a i r p l a n e  c o n t r o l  1 ab i  1 i t y  requ i rements  i n  the  event  t h a t  t a k e o f f  t h r u s t ,  o r  
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derated takeo f f  t h r u s t  ( i f  such i s  the performance b a s i s ) ,  i s  app l i ed  a t  any 
p o i n t  i n  the t a k e o f f  path. 

( 4 )  I s  a t  l e a s t  75 percent  of the takeo f f  t h r u s t ,  o r  derated t a k e o f f  
t h r u s t  i f  such i s  the performance bas is ,  f o r  the e x i s t i n g  ambient cond i t i ons .  

( 5 )  For turboprop i n s t a l l a t i o n s ,  i s  p red i ca ted  on an appropr ia te  
ana l ys i s  o f  propel  l e r  e f f i c i e n c y  v a r i a t i o n  a t  a1 1  app l i cab le  cond i t i ons .  

b.  Relevant  speeds (VEF, VMC, V 1 ,  VR,  and V used f o r  reduced t h r u s t  7 t a k e o f f s  a re  n o t  l e s s  than those which w i l l  comp y  w i t h  the  r equ i r ed  
a i rwo r t h i ness  c o n t r o l l a b i l i t y  c r i t e r i a  when us i ng  the t a k e o f f  t h r u s t  ( o r  derated 
t a k e o f f  t h r u s t ,  i f  such i s  the  performance b a s i s )  f o r  t he  ambient cond i t i ons ,  
i n c l u d i n g  the e f f e c t s  o f  an Automatic Takeof f  Th rus t  Con t ro l  System (ATTCS). It 
should be noted,  however, t h a t  i n  de te rmin ing  the  t a k e o f f  weight l i m i t s ,  c r e d i t  
should no t  be given f o r  an operable ATTCS. 

c  . The a i r p l a n e  compl i e s  w i t h  a1 1  appl i c a b l e  performance requirements,  
i n c l u d i n g  the c r i t e r i a  i n  paragraphs a  and b  above, w i t h i n  the range o f  
approved t a k e o f f  weights, w i t h  the opera t ing  engines a t  the  t h r u s t  a v a i l a b l e  
f o r  the reduced t h r u s t  s e t t i n g  se lec ted  f o r  t a k e o f f .  However, the  t h r u s t  
s e t t i n g s  used t o  show compliance w i t h  the t a k e o f f  f l i g h t  pa th  requirements o f  
5 25.115 and the f i n a l  t a k e o f f  c l imb  performance requirements o f  S 25.121(c) 
should n o t  be g rea te r  than t h a t  es tab l i shed  by the  i n i t i a l  t h r u s t  s e t t i n g .  

d. Appropr ia te  1  i m i t a t i o n s ,  procedures, and performance i n f o rma t i on  a re  
es tab l i shed  and a re  inc luded i n  the AFM. 

e. A p e r i o d i c  t a k e o f f  demonstrat ion i s  conducted us i ng  the  a i r p l a n e ' s  
t a k e o f f  t h r u s t  s e t t i n g  and the  event i s  logged i n  the  a i r p l a n e ' s  permanent 
records.  An approved engine maintenance procedure o r  an approved engine 
c o n d i t i o n  m o n i t o r i n g  program may be used t o  extend the  t i w  ' ~ t e r v a l  between 
t a k e o f f  demonstrat ions.  

f .  The AFM s t a t e s ,  as a  l i m i t a t i o n ,  t h a t  t a k e o f f s  u t i l i z i n g  reduced t a k e o f f  
t h r u s t  s e t t i n g s :  

(1) Are n o t  au thor i zed  on runways contaminated w i t h  s tand ing  water ,  
snow, s lush, o r  i c e ,  and are no t  au thor i zed  on wet runways un less s u i t a b l e  
performance a c c o u n t a b i l i t y  i s  made f o r  the increased s topp ing  d is tance  on the 
wet surface. 

( 2 )  Are n o t  au thor i zed  when the a n t i s k i d  system, if i n s t a l l e d ,  i s  
i nope ra t i ve .  

( 3 )  Are n o t  au thor i zed  un less the opera to r  es tab l i shes  a  means t o  
v e r i f y  the a v a i l a b i l i t y  o f  t a k e o f f  o r  derated t a k e o f f  t h r u s t  t o  ensure t h a t  
engine d e t e r i o r a t i o n  does not  exceed au thor i zed  1  i m i t s .  

( 4 )  Are au thor i zed  f o r  a i r p l anes  equipped w i t h  an ATTCS, whether 
opera t ing  o r  n o t ,  prov ided no per fomance  c r e d i t  i s  a l lowed f o r  the  
one-engine- inoperat ive t h r u s t  increase.  
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g. The AFM s t a t e s  tha t :  

( 1 )  A p p l i c a t i o n  of reduced takeoff  t h r u s t  i n  se rv ice  i s  always a t  the 
d i  s c r e t i o n  o f  the p i  1  o t  . 

( 2 )  When conduct ing a  takeof f  u s i n g  reduced t a k e o f f  t h r u s t ,  t akeo f f  
t h r u s t  may be se lec ted  a t  any t ime du r i ng  the t a k e o f f  operat ion.  

h. Procedures f o r  re1 i a b l y  de te rmin ing  and a p p l y i n g  the value o f  the 
reduced t a k e o f f  t h r u s t  s e t t i n g  and de te rmin ing  the assoc ia ted requ i r ed  a i r p l a n e  
performance are simple (such as t he  assumed temperature method), A d d i t i o n a l l y ,  
the p i l o t  i s  p rov i ded  w i t h  i n f o rma t i on  t o  enable him t o  ob ta in  both the reduced 
takeof f  t h r u s t  and t a k e o f f  t h r u s t ,  o r  derated takeof f  t h r u s t  i f  such i s  the  
performance bas is  , f o r  each ambient condi t i o n .  

i . T r a i n i n g  procedures are developed by the operator  f o r  the  use o f  reduced 
t akeo f f  t h r u s t .  

6. DERATED THRUST: ACCEPTABLE MEANS OF COMPLIANCE. For approval o f  derated 
t a k e o f f  t h r u s t  p rov i s i ons ,  the 1  i m i t a t i o n s ,  procedures, and o ther  i n f o rma t i on  
p resc r ibed  by 5 25.1581 of  the FAR, as app l i cab le  f o r  approval o f  a  change i n  
t h ~ y s t ,  should be i nc l uded  as a  separate Appendix i n  t he  AFM. The AFM 
1  i m l  t a t i o n s  sec t i on  should i n d i c a t e  t h a t  when opera t ing  w i t h  derated t h r u s t ,  t he  
t h r u s t  s e t t i n g  parameter should be considered a  takeo f f  o p e r a t i n g  l i m i t .  
However, i n f l i g h t  t a k e o f f  t h r u s t  (based on the maximum t a k e o f f  t h r u s t  s p e c i f i e d  
i n  the bas ic  AfM) may be used i n  showing compliance w i t h  the  l and ing  and 
approach c l imb requirements o f  9s 25.119 and 25.121(d), p rov ided  t h a t  the  , 
a v a i l a b i l i t y  of t a k e o f f  t h r u s t  upon demand i s  conf i rmed by us i ng  t h e  
t h r u s t - v e r i  f i c a t i o n  checks spec i f i ed  i n  paragraph 5e above. 

DARRELL M.  PEDERSON 
A c t i n g  Clanager, A i r c r a f t  C e r t i f i c a t i o n  D i v i s i o n  
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